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Abstract (Basic) : EP 697744 A 

Laminated organic electroluminescent device has: (a) a substrate 
layer; (b) a first transparent electrode layer; (c) optoelectronic 
functional layer(s); and (d) a second electrode. Layer(s) (c) comprises 
(c.l) p-conducting organic material (s) with singlet state (s) and 
triplet state(s); (c.2) a luminescent material with complex(es) of a 



lanthanicle (Ln) with organic ligands, in which the Ln ion has an 
emitting state and the ligands have singlet state (s) and triplet 
state (s); and (c.3) n-conducting organic material (s) with singlet 
state(s) and triplet state(s). The lowest energy triplet state of the 
organic ligands is lower than the lowest energy triplet state of (c.l) 
and/or (c.3) and higher than the emitting state of the Ln ion. 

USE - The device, e.g. a LED, is useful for illuminated displays, 
illumination, solid state image intensif iers , high power monitors or TV 
screens . 

ADVANTAGE - The device gives high light outputs and has along life 
and very good thermal stability. It can be produced easily. 
Dwg. 0/4 

Abstract (Equivalent) : US 5698858 A 

Laminated organic electroluminescent device has: (a) a substrate 
layer; (b) a first transparent electrode layer; (c) optoelectronic 
functional layer (s); and (d) a second electrode. Layer (s) (c) comprises 
(c.l) p-conducting organic material (s) with singlet state (s) and 
triplet state (s); (c.2) a luminescent material with complex (es) of a 
lanthanide (Ln) with organic ligands, in which the Ln ion has an 
emitting state and the ligands have singlet state (s) and triplet 
state (s); and (c.3) n-conducting organic material (s) with singlet 
state (s) and triplet state (s). The lowest energy triplet state of the 
organic ligands is lower than the lowest energy triplet state of (c.l) 
and/or (c.3) and higher than the emitting state of the Ln ion. 

USE - The device, e.g. a LED, is useful for illuminated displays, 
illumination, solid state image intensif iers , high power monitors or TV 
screens . 

ADVANTAGE - The device gives high light outputs and has along life 
and very good thermal stability. It can be produced easily. 
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c2) »±«HkM-f*>i#WBttTpi*6*D, 8912 
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A*. *5^ttpffl»»tnl!«»te-«fcL*:)i*R 
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(4-H7x-'J ;W - 5- (tert. -^Jk7il 
;M -1, 3, 4 -a-**^*/-^ 

) , tt2O,SO0cr l «)T. 1 ft*-*"* 2- (4-hf7x 
-U;l/> -5-7J-J1/-1, 3, 4-my7V- 
^ (PBD ) , #523, 500cm* 1 COTo 1 fc#T*2. 5->? 
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0. 500cm' 1 ) *5i:^2. 5-i?7x^!/-l ( 3, 4- 
**»^7V/-^ (PPD) (Ti *r23, 400cnr l ) C0J:5 
»***^7\/-Jl', *fctt3, 4. 5-7X-JI,- 

1, 2, 4-FU7y-;^it;3- (4 1 -t-^ 
;i/7xn;W - 4-7x-Jl/- 5 - (4 ll -lf7x- 
M -1, 2, 4- F»J7*/-^©J;3fcMJ7 , /-n' 
*t f- k >^snrvi*v F U UTCD#U ^^JP 

7 x j -)va -* y a-*^- f fCct d ns. 
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nffl«K««F- , /SnT^§a'&#Sffl^SCi:^T* 
-6. *'J^^^'JU-K #y 
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Wl^r-feh*— h(ttfa)*«ff6n-5. Ri j&^/'HMR 40 

VvJ^hYV 7)Vt D - 7tt)\t7*L h *- h ( f t f a) 
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Eft^Li #U EftTLi te&&#Bt K3U>B* 
J: v M 3 U 5 te^m&ti >R®BK * > 

T**. EfHPLi tt*tt©EttfT»oT, ccofite 

Tpj4*«*fctt*«oE«fc : ft'r*rtjitT*a. %m 
7;M^7x-;i/-, #<ttfMJ 7x~;i/-7 

*X7^>**xh\ y7m-, 7MJl/7x-jP 
. *4tfy7z^-^l/#*5/K 7;mmi/-, 7 

7^+;i/-, 7;t^7x-;p-, Myi7x-;i/-$ 

X7x-h$ffl^Ctm^ jiSfc^fiEtt^ 

«v 2, 2'-t:fc:ijyx 2, 2', 6, 2" --r^ 

tfU^X 1 ( 10-7x±>KnU>*5£tfN, N, 
N' , N' ~xh^^^;VX^I/> i?73>*J;WE- 

[0047] ±B»±m*mm&<om&\t2 o^xs 

T-a^^attt^SEtt^Sfflt^Ci:^*^ 

jfcsfcSEtt^tt* Hjttf> y7xr;jl/75>-2-M 
#>K^fcf4^7x-^7a>-2, 2' 
KOJ:'3^> f 7x-JP7^>*^4hU7x-^7^> 
ftStffc7x^>hail>(phen), t; bf 

Tt©ffim4pS!«ftTfcS. 
[0 0 4 8] *S^ft*U*ft*r**K3&t*y-|«# 

[0 0 4 9] tt±K^RIt»(4. ^na^aWKR-rftj: 

t3WC**»^K:l4. J; ^ taflUT? 

*^rtc<i;oTf4> **tt««JMME&-NI(c««« 

[0 0 5 0] A*«**3t^«*-r5B©-JBft»&» 

[0051] jE^t^tonm^t, vmmmmtn 
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(7) 

JJ 

E,, c = I -P* -A-P- t?I-A-2P 
P* ;fc<fctfP- tt, *n**U IE?Lfc<*:tf«T©#l6x 
[0 0 5 2] ^W^^OftjBX* 

[0 0 5 3] cnsoDBjBttftttfl^o^tWfil/T 

»l&x*;i^-v^k»*lt. -ma&tt* 

x*j^-»fca«?jiBTr*s»^fc>4, za«©g7 
ofttt, e-aJBBfi^aatasftfcft 

[0 0 5 4] tS^S^tCct^XV^ hn^3*^-fe>h 

«tt^o*»a»HatJhsnT^»«. coast* t>. ^ 
$K#2tu ctifciDJix^^-^lktBaftis. t 

[0 0 5 5] ttJfettHJfci^^WED tt-*I|«JBO* 

tfHaa«jB*it>fcx*;v*-wfcariiT#*»^fc 

tt, ^0<fc3tcUTl : 3 0Jt*0-MBfi?*«fctf 
H*JBBBT-)»*£i;, *^T£tt&0BiB¥tttW+* 

tt*0x*;i^-*J:ttae>£, fix*^*-!/^ 
^xi/^ hn^s**>hx£y$'iHF'K4*.*. 
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«WtWfc*V^TX*^*-**ttt)TBiBx*^ 
[0 0 5 6] ft*fi3BOC:oJ:5«:xi/^ hn;vs*-b 

si^iau&BffPswEWiftss^r 

[0 0 5 7] &oT, t»ft*fcJ:Sxu*hn;i^* 

[0 o 5 8] {EoT, SH8'&**«B)B : ?©*lti«^ 

£ S c <b»*T£a i ^ 5**tr»t*< . 
[0 0 5 9] U^U *BWfc*5V>TfcL »B«B»?' 

fcx***-«fwf a*« - t*«-c**. 

[0 0 6 0] CCOfc&K, nH!XHpS0W«^S»X 

JH * >©ifc to u^;^©x*;^-©»fw«K** n 
[0 0 6 i] c:ofrjDWte«p#snfcx*^-»ff 

tt. H«JBBS^ftMfflLT«*S**c:i:}9«T**J: 

ttx*;W?-tt»fl!)l6»«-C»ia<> «*fWSST& 

[0 0 6 2] ^t7i:IE?Li:Ofl*S^lC«i:oT^^6nS 

^SjMW***. cnii, *5"CBftV^»^fctt, fife 
T^ox*^*-o«ff*^"Iltfc*t**6-c*e. c 

©^-tt^ajBBcxiftsnsHaaBiBT 1 © 

<TSC^T^, 0*JA«. Eu (ttfa) , phen&tXT 
b (benz) 3 bipyi 0#&fcttfi7 0 XT?**. 
[0 0 6 3] *«IB»c45^«»©tt^*)-&»CJ:'3T» 



—795— 



13 

[0 0 6 4] *«IB©XV^hD;U5*-fe>j,a||^tt, 

fflts^t^Tt, b^feaaftA^x*^*-**? 

J: Ote^ U*Wfcffi:«bTV>S» tc«lwr5*«A** 

[0 0 6 5] *»W©««Xl/irhD*5*yfe>h# 
■T*»Jft-r*tett, p3M, nSKftffXI^KD^a 

[0066] 01 :T: p >Ti ■ : HttHBiBTtt* 

02 :Ti » <Ti 0 :=W»Bfl4±tltp!l 

±*teM»#*«*bT(r»*i«*taS. «oT, £© 
*£fctt, Ti • >Ti L T** 0 

[0 0 6 7] 0 3 ; Ti p ^Ti B :=«*Bfi?ttp 
BlRtfnfflBfl!>W*©a^Kl«Rr*©T. -©PJ# 

CO»^tC«. T: ' >Ti L RtXTi » 
>Ti L -ChZ* -Mm H«9KWi, Xttttffltt 

[00683 &\z$%ty*mmm&tfft&mzo^T 
mum 

#57 0 r pmTEieSl*3;ia:fcJ;t>, I 
X»«fc*<oa&**«»*-*«: : lmt©PVK 
DD^-tf^txz^KSffctbT) ; lmlcoPBD 
(£on^>1f>+<0 1 XWScfcbT) ; 0. 1ml© 
Eu (ttfahphen n D^>1f >*© 1 X^Wtt b 
X) . (e*»»fc, JB<D»SW*1 0 Onm^ofe. * 
^T, f££2 Onm<0#;i^9Afltt*:l 0-*5U/t- 

;nr*v*ra«*«a-*> #c^TW£ 200 nm©7;u 

5-^AT8fiU:. ««0)iE«*ITOfeSf«[U & 

□ tf »j A04#ft^-r >©#^ sawssftT^fc. 
[0 0 6 9] mmm2 



(8) 8-319482 

tt7 0 r pmTTEeStffcElifciO, I TO&«#5 
XS«lC*<D®-&«r^«S$^fc : lmlWPVK i# 
DO^>-tf>tf>©2&&$$£bT) ;lml©PBD 
(£DD^>tf>*©l ^SffitbT) ; 0. 1ml© 
Tb (benz)sbipy> (y^fM^75 K*© 1 XjfflS 
<h bT) ■ ttftfttC, IflDJpattJBl 0 0 tim-Cfco 
ft. Jfc^T, U$2 0nmOMy»)Aift$] 0"*5 
U A*-;Vl£:fc^T^ffi*«2i^ 2 0 0 n m 

©7Jl^x£AT««bfc. «B©iE«fc I TOte»« 

[0 0 7 0] £NOT3 

(C, »**©«)!ETSia«IISlJft : TPD*5 Onm 
©&©#££-?. IE?L©»#ibT ; Eu <ttfa) s pheD 
*»*#»ibT;Alqi £S7©$#£bT;2 0 
nm0*;io/£Ai5,ktf2 0 OnmCD7H^A^t 
S^bT. «»«>jE«ITOK:f«U 

[0 0 7 1] «JtM4 

J» I 0" 6 S y/WUcaUT, I TO&g#7Xg*-t 
K, B**<!!»BIFTattt*«*-ti:fc : TPD£5 Onm 
©Jf©#££T, IE?L©**£bT ; Eu (ttfa)iphen 
tP&DtZl : 2 5©JtTH'&bfc%0*5Onm© 
P©#££T, 5Bfc#»fcbT; Al q 3 £3 5nm© 
1©#££T, «^©$#£bT; 2 0nm^)M^ 
50 Afc£tf2 0 Onm^TM^A^tiiilt. WR 
0iE«£lTOfc»ttU *«**;i^AfcflMKb£ 

[0 0 7 2] ^J60«5 
*91 0- 5 5UA*-;HCl5^T. I TO^g^5X^«± 

(DfenmZSX, iEa©»*^bT;Eu (ttfa)iphen 
^3 0 nm©J!©#££-C, 5BeW»tbT; Al q 3 
40 $ 3 0 n m©li©jf S tT, W^©** t bT ; 2 0 n 
m©*;U5^^A*J:«2 0 0 nm©7Mrr)A$ti 
i:LT. «»OiE*€:ITOK»«U ft«**/U*>!> 
A icfttt b « ^ li#fi©;US * y -fe >X ^ 1 

3 vet±©s£Etr^v>Tan, :nna-n^Ao# 

[0 0 7 3] $mWG 

fc, IBS^OJBfftrSl***!*** : TPD*5 0nm 
©B©/?$^T, iE7L©#*i:bT ; Eu (ttfa) 3 pheD 
50 $3 0 nm©J8©JP3£T, %^^ibT;Alq 3 
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£5 0 nmOJBCffSarC, WfomfctLT ; 2 0 n 
m©#;]/x£A£<2;tf 2 0 0 nmCD7;i^~^££Sffi 

tbx. mm<DJEM*i toicsmu 

^ * y -t > x » a - n t: a <£>® ft 7 -f > o m J58 

[0 0 7 4] Jtftffl 
i»7 0 r pmTHKSttSCfcfcJ:!?* IT0ft8#7 
X»«fc*(!!>fld«l€rl![»a'ftfc : lmlOPVK 
PD^>tf> [ l 1 ^2%«SiilT) ; ImlOPBD 

(^DD^>if>+oiasJS*tLT) ; 0. lml© 
Tb (benz) 3 bipy 2 (5>;*^#;VA75 F*©! 

^^ut) . ftmmz* som^\mi o onmT*-? 

U/^-;Wc*^Tft«»*a-a, 2 0 0 nm 



10 



[HI] 2 hXU^hD 
[B2] 2BOfift#ynH^hD 
[B3] 2«©»tt*^hXU^hD 
[B4] 3 hXU*hn 



Xy £Jg£^t*£ 
h#7-<D»3©M 



i m® mm 

3 3 ng«iHffli <«*fi»tt*mii) 



II] 



[B2] 



[B3] 



»4] 





2- 
3f 



4 

■33 
H-32 



(72) «W* *^Xh 

F-fyiWWH&SI 51259 Vhy> v 

2^7-771^- h -7 — tr 5 
7- 



hW!Va»*»H 52076 7-^> fcf 
P— ;V#x-# 18 
<72)&93# TJl^X A— K 

My*##»B 52066 7-^> ^ 
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